Clay minerals are phyllosilicate groups naturally found in soils in all parts of the world. They have proven to be among the most essential industrial minerals because of their unique physicochemical properties and versatile applications within a wide range of fields including ceramics, construction, and environmental remediation, biomedical as well as cosmetics. Clay minerals are also primary to the production of other materials such as composite for secondary applications. In Ghana, clay mineral deposits are commonly found in several areas including soil horizons as well as geothermal fields and volcanic deposits, and are formed under certain geological conditions. This review seeks to explore the geographical occurrence and discusses the current uses of various local clay materials in Ghana in order to highlight opportunities for the utilization of these materials for other applications.
INTRODUCTION
Though clay deposits are ubiquitous in Ghana and have important domestic applications, their physicochemical properties for such application has not been fully explored. 1 The importance of clay is demonstrated mainly in various applications that are documented as well as those classified as traditional uses without prior scientific knowledge. 2 In Ghana, the use of clay extend from traditional uses such as geophagy to contemporary use in pottery, construction and water purification. Clay is overly distributed and each deposit has unique properties that can be tailored towards a particular application. The clay deposits in the regions are given in Fig. 1 . According to Kesse (1985) , clays are mainly of either alluvial or residual sources and are formed from rock dissolution and sedimentation. 3 The deposits may be found covered by a few meters thickness of superficial soil such as humus. The various deposits of clay shown in Fig. 1 , consist of different kinds of clay minerals as studied by the Ghana Geological Survey Department-Ceramics Laboratory (1999) . According to the study, clay deposits possesses properties relating to weight shrinkage, moisture content, plasticity and raw colour. 4 Structurally, they are natural layered material primarily occurring in soils with relatively smaller particle size components. 5 The chemical structures of clay minerals are dominated by arrays of planar SiO 4 and Al 2 O 3 structural hydroxyls and water. Also, different materials such as feldspar, mica and quartz, are mostly produced from weathered rocks and other volcanic activities. These rocks are formed under high temperatures and pressure beneath the earth surface. 6 The dissolution of primary rock minerals release ions which crystalize in aqueous environment for the formation of these clays. Even though clay are mostly associated with soil, the components of clay is generally porous and normally filled with water and air compared to ordinary soil which is amorphous in nature and disaggregated. 7 Other contaminants may also complicate the formation of clay and this may result in the non-homogeneous nature of the mineral particles. An important adage of the association of clay with soil is that mineral particles can diffuse into the pore structures of the clay materials hence making it plastic and introduces different properties and application for the material. 8 They also have varying water content and this enables their swelling ability which results in their plasticity characteristics. 9, 10 The properties of clay also allows molding and shaping leading to cohesiveness in the material. 11 The properties of clay materials may be further impacted by modifying their structure through processes such as composite formulations. Modified clays consequently result in a charge and surface properties suitable for nanocomposites, organoclays, acid and induced clays synthesis. 12, 13 Clay-polymer composites have also altered chemical constituents and structure of nanoclays for various applications. The applications of modified clay just as natural clay are greatly achieved by knowledge of the modification procedure and its associated properties. 14 The applications of clays are numerous spanning across disciplines such as geology, c o n s t r u c t i o n , e nv i r o n m e n t a l r e m e d i a t i o n , pharmaceutical and cosmetics industries. These applications continue to improve through synthesis of other materials such as zeolites and clay mineralpolymer nano-composites using clay as template.
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In Ghana, clay mineral deposits are densely dispersed across the entire land area. Every region in Ghana has a measure of clay deposits. 16 The local clays differ by colour and other properties such as cohesion, viscosity and fired strength. The geographical location for each clay materials confer unique physico-chemical properties which ultimately determines the type of material produced and its application. 17 This paper reviews local clays in Ghana and their diverse applications. The current review provides the characteristic of clay minerals deposits in the country to relate their usefulness for the ceramics, environmental remediation and healthcare disciplines.
Synthesis Methods; Using Clay as Template
The properties of clay minerals are also subject to change through modification. 19 The structure and composition of clay minerals can be altered to obtain diverse functionalities. Kaolinite consist of alternating octahedral and silicate tetrahedral structures. The tetrahedral sheets (SiO 4 ) and octahedral sheets (AlO 2 (OH) 4 ) are bonded by Van der Waals forces and hydrogen bonding. 20 Cheng (1998) 21 , modified the structure of kaolin by the introduction of potassium acetate in the interlayer spacing of kaolin clay mineral. Potassium acetate breaks the interconnecting Van der Waals forces and allows the formation of hydrogen bonding between adjacent layers. The interlayer spacing of kaolin then increases from about 7.8 Å to about 14.70 Å. 21 Grafting reactions of covalent bonds can sequentially take place between the hydroxyl of octahedral and organic molecules (Al-O-C) which consequently alters the properties of clay mineral such as thermal, chemical, surface area, etc. 22 The modified clay has characteristics which is significantly different from the unmodified counterpart. For instances, properties such as clay porosity may be altered. The change in clay porosity influences its use in applications such as adsorption of organic compounds. 23 Ion exchange is a preferred medium for modifying clay with organic molecules. Cations are not strongly bonded to clay minerals hence small molecule cations can replace them. Surfactants containing short hydroxyl groups, benzyl, aliphatic chains and long ones are used to increase basal spacing between layers. 24 The ion exchange, changes surface properties of clay minerals which can act as adsorbents. Intercalation of clay by organic molecules has led to well defined materials of extreme structural and chemical performance for example in clay-polymer nanocomposite. Clay minerals can also be modified through acid-induced and salt-induced methods which are good adsorbents in catalysis for degrading oil.
Thermally and mechanically induced clay is another form of modified clay. Local clay minerals in Ghana have been modified through a number of processes such as hydrothermal synthesis 15 and composite preparations 5, 12, 13, 14 to create other materials such as zeolites, electroporcelain insulators, etc. Additionally, modified clays can have applications in medicine, energy and environment. 
Clay Minerals distribution in Ghana
The clay minerals in Ghana are deposited across all the regions in many areas of the entire land mass, Table 1 . According to the findings, the clays in Ghana are mainly of either alluvial or residual sources. Clays are formed from rock dissolution and sedimentation and may cover few meters from the superficial soil; normally humus. The various deposits consist of different kinds of clay minerals as observed from studies by the Ghana Geological Survey Department-Ceramics Laboratory (1999). 4 These materials are collected from different location as shown in Table 2 . As indicated, they possess different properties such as weight shrinkage, moisture content, plasticity and raw colour.
properties and Chemical Composition of Some Selected Clay minerals in Ghana
The clay minerals are basically composed of repeating tetrahedral and octahedral planar sheets. 
. 29 The tetrahedral and octahedral sheets form a polymeric aluminosilicate layer which is mostly crystalline in structure. Isomorphous substitution within the sheets of clay leads to different kinds of clay mineral compositions leading to varied properties such as colour, cohesion, ionic exchange, surface area, etc. 30 Local clay minerals in Ghana also vary among these properties as shown in 32, 33 Colourization of clay is generally due to the presence of certain elements such as Fe in the clay mineral framework. 34 For example Fe 2+ can convert to Fe 3+ through oxidation in the soils and can confer their coloration to the clay material. In addition, the chemical interaction of clay minerals with other organic compounds present in the environment can also influence the colour of the clay materials. 35 Clay chroma is also dependent on its pH and increase in pH due to mineral complexes can increase the overall chroma of the clay materials. 36 The local clay minerals have plasticity varying from high to low and can infer specific properties leading to the formation of highly expandable and non-expandable clays such as smectites (montmorillonite) and kaolin respectively. Plastic clays such as smectite clays have water surrounding the interlayer cations which causes them to swell in the hydrated form hence, making them highly expandable. Interlayer spaces between sheets increases their surface area comparably and also ionic exchange capacity which promotes soil fertility and other applications. 37 These characteristics have been reported to aid in the substitution of iron mostly within their octahedral sheets. 38 Non-plastic clays such as kaolin sheets occur in stack and have no interlayer spacing leading to a relatively small surface area, low ionic exchange and low plasticity among others. 39 A number of plastic clay minerals have previously been reported by the Geological Survey Department of Ghana. 4 Kaolin is discovered in commercial quantities in most parts of Ghana, including Anfoega, Kibi, Saltpond-Abandze, and Teleku-Bokazo among others. 40 A study conducted on Aferi clay deposits in Tanoso near Kumasi found kaolinite and montmorillonite (smectite groups) clay minerals which are plastic, and exhibit different coloration 4 Also, similar work conducted by Amoanyi (2012) reported the presence of kaolinite and muscovite in Mfensi Clay deposits in the Ashanti Region. 41 The chemical analysis of kaolin samples collected from various parts of the country are shown in Table 3 . These non-plastic clay minerals are mostly white, light brown, grey and yellow in colour. Minor inclusions of iron in these clays are responsible for the colourization in this materials. 42 Chemical analysis performed on Aferi and Mfensi as shown in Table 4 , revealed additional minerals in their framework indicating their compositional difference due to their location. 
Applications of Clay in Ghana
The clay industry in Ghana is focused on processing, fabrication and production of various household gadgets such as porcelains, pots, etc. There is limited research undertaken to understand the physicochemical properties of these clay minerals, as the application of clay materials is influenced by their physical and chemical properties which determine their suitability for specific usage. 46 Kaolin is mostly cited as an ideal example of nonplastic or non-expandable clay minerals contrary to smectites that are perfectly plastic or expandable. The differences in these clay types are tabulated in Table 5 . As shown in Tables 6 and 7, the differences in properties of these clays influence wide ranges of usefulness including biological, ceramics, construction and water purification.
The application of clay materials in Ghana is mostly found in the ceramics industry which is mainly in construction and whitewares manufacturing. 48 In recent times, elevated interest has been shown in the uses of these minerals for environment remediating in Ghana. The biological implications of clay materials are also an area of intense interest due to their geophagy practices amongst Ghanaians especially pregnant women. Research institutes in Ghana are also investigating into the usage of local clay in as an enhanced materialfor various biomedical applications in collaboration with foreign other research institute.
The following section provides brief research findings in the aforementioned areas commonly conducted in Ghana. 
Ceramics
The characterisation and analysis of clay have influenced the ceramics industry tremendously. Structural clay products which are mostly found in the construction industry are mostly considered heavy clay products. 49, 50 For example, it has been revealed that, the structural integrity of ceramics is influenced by their composition and chemical properties.
Further works have also shown that, clay can be molded leading to enhanced cohesive properties with adequate plasticity without undergoing excessive cracking and breakage. 51, 52 It is desirable that clays forming structural products do not contain carbonates since these ions turn to swell leading to crack formation. 53 Evidence from research findings conducted in Ghana, which then revealed that swelling of clays may cause ceramic products to bloat when fired. 54 This further agrees with other researchers worldwide indicating that, the properties of clay minerals for ceramic products must be carefully characterized to inform product design. 55 Based on this it has been realized that better and efficient ceramic products are being produced by using other techniques in order to nullify the swelling effect of mild bloating and shrinkage. 56 
Structural products for Construction: Bricks, Tiles
The structural products from clay for the construction industry in Ghana are mainly bricks and tiles as shown in Table 5 . It is evident that, low plasticity found in kaolin clay minerals are suitable for the production of structural products. 57 Thus, the Anfoega clay deposits which contains kaolin of commercial quantities are used by the construction industry is due to its suitability. 58 In the past, the Geological Survey Department of Ghana has also examined the Anfoega, Kibi, and Saltpond clays in which they found to be suitable for the manufacturing of other additional products such as roofing tiles and facing tiles. Structural products are mainly popular with non-plastic clays which is commonly kaolin based. However, plastic clays in the right proportions with non-clay materials have been successful for the production of bricks. Bauxite, red mud and plastic clay from Ghanaian communities of Awaso and Tetegbu respectfully formed a composites to produce bricks of optimal mechanical strength. 59 The properties of clay minerals for structural products are tolerable among Ghanaian clays. Composite formulations may also improve clay suitability for structural products. 60 
Concrete
The Council for Scientific and Industrial Research (CSIR) Ghana has investigated into the use of pozzolans (aluminosilicate materials) which are readily available in most regions (Awasso and Anfoega) of the country as binder for the production of cement. CSIR findings indicated that, Pozzolans acquire cementious properties when they react with calcium hydroxide (CaOH) 2 in the presence of water. It was also indicated that the overall strength of concrete material is enhanced by pozzolana clay modifications. 61, 62 Pozzolana clays have fine homogeneous particle sizes which allows denser packing for water tightness and has therefore the potential to replace portions of Ordinary Portland Cement (OPC) in concretes. 63 Research has revealed that, to obtain optimal strength in concrete materials, a 25 % pozzolana clay with respect to the bulk material may be added as a binder. 64 A comparative study of pozzolan with OPC shows that, improvements in strength was achieved by a combination of pozzolan with OPC, see Fig. 2 . 
Whitewares
These are ceramics that are mostly used for domestic applications including the manufacturing of products such as dinner ware, sanitary ware, floor and wall tiles, pottery, spark plugs, electrical porcelain, chemical and refractory porcelain among others. 66 Furthermore, a combination of non-clay materials and others impurities such as quartz and feldspar, clay minerals are versatile for the whiteware industry. The production of electric porcelain and other ceramics to replace environmentally non-friendly foreign ones have been investigated to be technically viable using Ghanaian local clay minerals.
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Environmental Remediation and protection
The remediation and protective effects of clay minerals have shown detoxifying characteristics on heavy metals and other organic contaminants, as well as enriching the nutrient qualities of the soil. 67 The ideal features of clay including high permeability, cation exchange capability, catalysis, adsorption, large surface area and swelling ability of clay minerals makes them useful for protecting and reclaiming important environmental resources such as water and land. 68 
Water purification
Clay minerals have high cation exchange capability and therefore their composites can contribute to water safety through their ability to remove metals, organic and inorganic contaminants. 69 The presence of heavy metal ions (As, Pb, Zn) and organic compounds are the general causes of water pollution which makes water unsuitable for domestic usage. 70 Other works in this area seeks to develop clay catalytic materials that can filter and degrade most of the contaminant organic compounds. For example, the combination of clay and lime removed about 70% of dye that decolourizes water. 71 The adsorptive properties of clay are very important for the removal of heavy metals and this has been demonstrated using Na-montmorillonite intercalated with dodecylamine. 72 The rate of adsorption of metal ions by clay minerals is inversely proportional to the surface area of the clay material and can enhance the electrostatic attraction between aluminosilicate clay mineral surface and the metal ions contributing to the adsorption properties of these clays. 73, 74 Such mechanism has been used in hard water purification which is due to the presence of polyvalent metals, Ca 2+ and Mg
2+
. 75 
Soil Fertility
Most soil infertility result from the transfer of chemical species. 76 The problem normally arises from the inability of receptors to absorb transferred chemical species. , etc.) to the appropriate surface. 77 The ability of a clay material to remediate the soil depends on the ionic exchange capability of the clay mineral (Fig. 3) . In other words, the greater the ionic exchange capability of the clay mineral, the higher its ability to remediate the soil through transfer of chemical species. 78 Their exchange capabilities differ among clay mineral forms. The rate of adsorption also depends on the desired application. Clay mineral deposits in Ghana are formed by weathering, erosion and sedimentation. 3 These clays have essential cations for exchange. 79 In the design of soil fertilizers, cations and anions are formulated for the exchange. 80 Clay minerals such as bentonite of the smectite group have charged surface for suitable ionic exchange. 81 Colloidal clay minerals in soil have high impermeability, viscosity and elasticity. 82 The impermeability of clay prevents swelling of fertilizers which promotes their equitable use in fertilizing the soil for farming. 83 It also increases soil fertility by promoting aeration, controls heat exchange and soil temperature. Expandable clays such as smectites increases drying to which in turn increase soil pH to the benefit of growing plants in the soil. 84 Soil environmental remediation can be achieved by clay materials with high electrostatic surface. 85 The adsorptive and crack resistant nature of clay materials is important for remediating waste lands. 86 Aferi and Mfensi clays in Ghana are plastic and anti-leakage. Plastic and anti-leakage soils are utilized for landfills. These local clays in Ghana are suitable for reclaiming waste lands as well. 
Nuclear Waste Disposal
Radioactive materials possess harmful health risks due to their chemical toxicity. High-levels of radioactive materials are disposed from nuclear reactors. 89 The active radionuclei are disposed as waste in metal containers buried deep underground. 90 A multi-barrier compartment system is proposed as a better alternative over the current single barrier system. Multi-barrier systems provides assured security of containment and prevents possible leakage into drains. 91 Clays such as smectites have high adsorptive potentials that enables it bind with other materials against leach have proven water impermeability and high swelling capability to act as sealants. 92 A multi-barrier system composed of clay and metals (canisters) would therefore be advantageous to effectively contain high-levels radioactive waste materials. 93 Clay natural materials and artificially engineered metals confines harmful radioactive waste for years to protect the biosphere. Clay-cement composite provides durable mechanical strength to immobilize radioactive waste. 94 A mixture of cement with clay compared with cement and other materials have comparably reliable sorption competence to prevent leachability of radioactive waste. 95 Long-term storage and disposal of radioactive waste could involve rather aggressive processes. Immobilization is critical to the safe storage or disposal of radioactive waste.
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Healthcare Applications
Clay materials used in drugs and other health benefits are processed natural clays. 97 Natural clay treatment improves the chemical and physical properties such as single ionic charge carrier and fine particle size which enhances their property for a particular use. 98 Chemical and structural features are prime factors influencing the use of clay in pharmaceutical, cosmetic, food packaging and other health applications. 99 The ideal characteristics of clay for health uses is hampered by the presence of impurities. 100 Some components of the interlayer elements and certain ionic attachments to the surface may be biologically unfriendly. The inclusions of elements such as arsenide, zirconium, mercury, lead, lithium, cobalt, copper, nickel, molybdenum, vanadium, etc. in the clay minerals are potentially toxic to biological systems. 101 The medical properties of clay minerals have been known by Ghanaians for centuries. They are especially consumed by geophagic people and especially pregnant women. The mineral component of clay such as iron, calcium, and zinc, improves health. However, these clays are mostly unprocessed hence contains potentially toxic contaminants such as Pb, As, Hg, Cd, etc. 102 These toxic elements unknowingly affect individual's health. The health applications of clay minerals may encompass biomedical applications, and food packaging.
103
Biomedical Applications
Phar macokinetics (design and the production of medicinal consumables and medical devices) and cosmetics are classes of biomedical applications. Clay materials have desirable surface area and adsorptive qualities. These materials also have negligible toxicity, are biocompatible which means they can be used in most pharmaceutical, cosmetic products and in drug delivery applications. [104] [105] , The clay materials also have antibacterial, antiinflammatory and antiseptic properties, etc. 106 These are included in medical drugs for purposes such as treatment of diarrhoea, gastrointestinal and other medical conditions. 107 The right administration of bentonite (type of smectite clay) is reported to treat cases such as itching, chicken pox, etc. and for enhancing healing drug delivery. Bentonite is also used in wound healing for soothing wounds, cuts and bruises as well as for muscle damage. 108 Clay materials have also found applications in cosmetic products. They are used in the stabilization of oil-in-water emulsions. [109] [110] These are also used against perspiration and for covering blemishes. It gives opacity to the skin against sun radiations and to remove toxins from skin pores. 111 Clays in combination with polymers improve the strength of hydrogels. 112 Hydrogels have applications for delivering drugs and in tissue engineering to grow new cells, tissues and some cartilages. 113 Tiburu et al., 15 , used clay minerals from the Northern Region of Ghana for the enhancement of bone growth in vitro. Alternatively, bone growth could be inhibited by clay minerals. 101 Clay materials have high ionic exchange capability. 114 The ionic exchange capability of clays is used in drug delivery to carry appropriate ionic drugs. Drugs are loaded through various means of bonding and attachments onto the surface of the clay particles. 116 The hollow nature of tubular clays such as allophanes, imogolites and halloysites are also used for drug delivery purposes. 117 The drugs are accepted by corresponding ions or charged surfaces present in the biological system. Ionic exchange is the predominant means for drugs to interact with clay minerals particles. 118 The claydrug ion exchange is possible when clay mineral particle has a permanent charge or a charge controlled by pH. [119] [120] Clay minerals such as smectites and vermiculites have a charge of cation. They normally interact with amines or heterocyclic functional groups. 121 Allophanes, imogolites and aluminium oxides have pH dependent charges. These commonly interact with carboxylates. 122 High molecular weight drugs are normally unionized hence bonded by adsorption. 123 Chymotrypsin drug formed interaction with montmorillonite clay mineral particles through adsorption by electrostatic forces. 124 Clays with neutral charges form hydrophobic associations with drugs through hydrogen bonding and Van der Waals forces of interaction. 125 The surface of clay minerals successfully bonds to DNA and RNA by hydrogen bonding. 126 Drug concentration, pH, temperature, electrolyte concentration, valence charge and dielectric constant are factors which determine the assembly of drugs onto clay mineral particle surfaces.
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Food packaging and Storage
Wines are expected to be free from suspended matter. They appear dull and non-transparent even if their smell and flavour remains. 128 Clarification is done in wine tasting to remove visible particles in the liquid wine. Clarification may be defined as the separation of insoluble substances such as dead fungi, yeast, protein, cells, and bacteria. The process which precedes bottling may be through fining, filtration, pasteurization, and centrifugation. 129 Clay minerals are utilized for the clarification of wine such as white wine. Bentonite clay is used as a fining agent for the agglomeration and settling of colloids in wines. Clarification by clay agents is used both in alcoholic and non-alcoholic beverages. The clarification capability of clay is enabled by its adsorptive property. Suspended materials in wine therefore bind to the surface of bentonite to achieve clarification. 130 The bleaching process of most edible oils is done to improve its appearance and performance. During bleaching, impurities are removed to improve the high quality standard of oil for consumption. Bleaching of oil is done to decolour, reduce chlorophyll content, remove residual soap and gum, remove trace metals and oxidation products. 131 The bleaching process is achieved by the mixing of oil and adsorbent bentonite clay followed by filtration. The conversion of carboxylic acid to esters in the presence of alcohol and acid catalyst defines esterification reactions. 132 Esters are characterized by their characteristic odour hence normally used as synthetic flavours, cosmetics, etc. The acid treatment of clay gives excellent catalytic properties in esterification reactions. The esterification of fatty-acids was enabled by acid-activated natural smectite clay as catalyst. 133 The global fruit and vegetable industry store their products using refrigerators or storage rooms. Whiles the former consumes much electric power, the later mostly as a result of excessive heat leads to the spoilage of food causing significant loss of income and revenue. New research has highlighted the potentials of clay as an alternative. A low cost technology and eco-friendly bentonite clay pyramid provides an efficient storage of the food. The technology which can be a preferred alternative preserves physiological weight and organoleptic qualities.
134
Clothing and paints
Textiles are expected to improve in the quality of material and dye-ability. The fabric industries are required to enhance clothing characteristics such as susceptibility to flame and thermal degradation. Textiles coated with thin layer of nanoclay as compared to raw textiles have improved characteristics. In addition, textiles coated nanoclay of bentonite, acid and electrolyte admixtures improve dye-ability. Nanoclay interacts with both direct and basic dye through favourable ion exchange and hydrogen bonding. Nanoclay increases water content. 135 This enables the quality of paint through increased diffusion of dye colour. Clays are found to increase the stability efficiency of paints which are basically oil emulsions. 136 Clays in emulsions which is due to their adsorptive character, absorbs water to prevent water penetration into paint which could degrade paint.
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Detergents
The qualities of a preferred detergent are emulsifying ability and suspension of fats. 138 Metallic earth ions such as Ca 2+ and Mg
2+
, hinders the electrical abilities of detergents and entry into fabrics. The ion exchange of clay causes clay to bind to metal ions and improve the washing capability of detergents. 135 Clay properties such as large surface area, ion exchange and adsorption results in important qualities of lather and light foam, dissolution of detergent for fibre penetration, adsorption of impurities from fibre, softening of hard water by ion exchange, agglomeration of fats resulting in their suspension from foam when clay is used in detergents. 136 
Energy
Global energy is in constant shortfall and is insufficient. New methods continue to be explored for a more sustainable alternative to meet rising demands. Cooling and heating loads for residential purposes account for a considerable proportion of general energy consumption. 139 Phase change materials such as hydrated salt, fatty acids and paraffin in combination with adsorptive materials such as bentonite can store heat in latent form. Such composite has a good heat transfer rate to increase heat per unit volume relative to structures of unlike materials. Electrical carriers require good insulation. Clay has been studied to provide good insulation to electrical carriers. 5, 41, 43, 138 Electrical groundings have approximately 0 V. Clay materials have been investigated to improve electrical grounding. A mixture of clay minerals with Na 2 CO 3 , MgSO 4 , MgCO 3 , Na 2 CO 3 are expected to improve electrical grounding.
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CONCLUSION
This review highlights some of the research undertakings in the field of clays ceramics in Ghana and the important applications derived from these materials research. The synthesis and processing of clays have also be highlighted in the text.
The potential applications are directly linked to the understanding of the materials properties of local clay deposits base on this review, the usefulness of clay deposits in Ghana ranges from the development of pozzolans for structural products such as bricks and tiles, to environmental remediation and other products such as electrical insulators. The applications of clay also extends to other economically viable areas sincluding pottery and construction industry.
In order to derive the full potentials of the economic gains of clay minerals in Ghana, the following two recommendations are proposed
•
Pursue in-depth research into the potential utility of the various clay deposits in areas such as medical applications, water remediation, energy storage and food packaging
